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(54) EXHAUST PURIFICATION METHOD AND DEVICE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain high NOX purification 
efficiency without adjusting exhaust to a rich air-fuel ratio by 
generating a low temperature oxidation reaction after supplying 
reductant, while retaining exhaust purification catalyst in a 
prescribed temperature range, and continuously producing 
reaction activated substance such that combustion exhaust at 
a specified air excess ratio is supplied. 

SOLUTION: A reductant supply device 20 for supplying liquid 
reductant is provided upstream of exhaust purification catalyst 
(RAP catalyst) 1 0 disposed in an exhaust passage 3. The RAP 
catalyst is obtained by carrying oxidized catalyst components, 
such as Pt and Pd on the multi-porous zeolite. A combustion 
state in an engine 1 is adjusted, such that an excess air ratio of 
the combustion exhaust flowing through the exhaust passage 3 
becomes 1 .0 or more. The flow rate of the reductant injected 
from a nozzle 23 is controlled by adjusting an opening degree of 
a control valve 25 in a control device 30. Furthermore, by 
allowing the exhaust temperature and excess air ratio to be 
within the range where a low-temperature oxidation reaction 

takes place on the catalyst, the reductant is converted into a radical and reacts preferentially 
NOX in the exhaust, realizing high purification efficiency. t£i 
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JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reducing agent supplied in the temperature field higher than a predetermined temperature 
field is burned under existence of oxygen including an oxidation catalyst component. The exhaust air 
purification catalyst which performs the low-temperature-oxidation reaction which oxidizes the reducing 
agent supplied in said predetermined temperature field, without following combustion on the bottom of 
existence of oxygen, and generates the labile matter continuously is arranged to a flueway. By supplying a 
reducing agent to an exhaust air purification catalyst, maintaining said exhaust air purification catalyst to 
said predetermined temperature field, produce said low-temperature-oxidation reaction of a reducing agent, 
generate said labile matter continuously, and an excess air factor supplies 1.0 or more combustion exhaust 
air to said exhaust air purification catalyst. NOX under said labile matter generated on said exhaust air 
purification catalyst, and exhaust air It is made to react and is NOX under exhaust air. The exhaust air 
purification approach which carries out reduction purification. 

[Claim 2] The exhaust air purification approach according to claim 1 which makes 1 .0 or more and 1 .7 or 
less the excess air factor of the combustion exhaust air supplied to said exhaust air purification catalyst. 
[Claim 3] Said exhaust air purification catalyst is the exhaust air purification approach according to claim 1 
or 2 that the oxidation capacity according an oxidation catalyst component and a reduction catalyst 
component to an oxidation catalyst component respectively and the reduction capacity by the reduction 
catalyst component contain only the amount to which it becomes almost equivalent. 

[Claim 4] Said exhaust air purification catalyst is the exhaust air purification approach given in any 1 term 
of claim 1 to claim 3 which holds the supplied reducing agent in a catalyst and generates said labile matter 
continuously on a catalyst by producing the low-temperature-oxidation reaction of said held reducing agent 
in said predetermined temperature field under oxygen existence. 

[Claim 5] With possible holding the reducing agent supplied to an internal combustion engine's flueway, 
and making a reduction component and NOX under exhaust air react to whenever [ more than 
predetermined activation temperature / catalyst temperature ] alternatively under a hyperoxia ambient 
atmosphere By arranging the exhaust air purification catalyst containing an oxidation catalyst component, 
supplying a reducing agent to this exhaust air purification catalyst, and making more highly than the boiling 
point of said reduction component whenever [ said exhaust air purification catalyst temperature ] into a 
predetermined temperature field lower than said activation temperature under a hyperoxia ambient 
atmosphere NOX under the labile matter which was made to produce the low-temperature-oxidation 
reaction which oxidizes without following combustion on said reduction component, and generates the 
labile matter, and was generated, and engine exhaust air It is made to react and is NOX under exhaust air. 
The exhaust air purification approach of the internal combustion engine which does reduction purification. 
[Claim 6] The exhaust air purification approach of the internal combustion engine according to claim 5 
which supplies said reducing agent to said exhaust air purification catalyst before said internal combustion 
engine's starting. 

[Claim 7] Said exhaust air purification catalyst is the exhaust air purification approach of the internal 
combustion engine according to claim 5 or 6 which can stick to a catalyst component front face about said 
labile matter which supported platinum or palladium as a catalyst component, and generated it. 
[Claim 8] The exhaust air purification approach of an internal combustion engine given in any 1 term of 
claim 5 to claim 7 which generates said labile matter continuously on a catalyst by said low-temperature- 
oxidation reaction, and supplements a catalyst with the consumed labile matter by performing supply of a 
reducing agent continuously. 

[Claim 9] The exhaust air purification approach of the internal combustion engine according to claim 5 
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which makes said labile matter of the amount of requests generate on a catalyst by using a liquefied 
hydrocarbon as said reducing agent, and changing at least one side of whenever [ amount-of-supply / of the 
reducing agent to a catalyst /, or catalyst temperature ] according to the description of a hydrocarbon. 
[Claim 10] The exhaust air purification approach of the internal combustion engine according to claim 5 
which the specific constituent concentration under exhaust air after passing said'exhaust air purification 
catalyst is detected [ internal combustion engine ], and changes the reducing-agent conditions of supply to 
said exhaust air purification catalyst according to the concentration of this specific component. 
[Claim 11] Furthermore, the exhaust air purification approach of the internal combustion engine according 
to claim 5 which arranges the possible upstream exhaust air purification catalyst of making the reducing 
agent supplied to the upstream of said exhaust air purification catalyst in said predetermined temperature 
field including the oxidation catalyst component produce a low-temperature-oxidation reaction, and was 
made to become small from the oxidation capacity of the exhaust air purification catalyst of the downstream 
about the oxidation capacity of this upstream exhaust air purification catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is NOX under Lean air- fuel ratio exhaust air with an excess air factor 
higher than 1 in a detail about the exhaust air purification approach. It is related with the exhaust air 
purification approach to purify. 
[0002] 

[Description of the Prior Art] An excess air factor is higher than 1, namely, it is NOX under exhaust air of a 
hyperoxia ambient atmosphere (Lean air-fuel ratio). As an exhaust air purification catalyst used for 
purification, it is NOX. The occlusion reduction catalyst and the selection reduction catalyst are known. 
NOX An occlusion reduction catalyst is nitrate ion N03 about NOX under exhaust air (N02, NO), when the 
air- fuel ratio of the exhaust gas which is what supported components, such as barium (Ba), and noble metals 
like platinum (Pt), and flows on support, such as an alumina, is Lean. - NOX which absorbed in the form, 
and was absorbed when the oxygen density of inflow exhaust gas fell The absorption/emission action of 
NOX to emit is performed. For example, it is NOX about exhaust air of the Lean air-fuel ratio. If an 
occlusion reduction catalyst is supplied, it is NOX under exhaust air. NOX It is absorbed by the occlusion 
reduction catalyst and is NOX. It is removed from exhaust air. Moreover, NOX Absorbed NOX The 
reducing agent supplied when reducing agents, such as a hydrocarbon, were supplied to the occlusion 
reduction catalyst is NOX. It oxidizes on an occlusion reduction catalyst and is NOX. The ambient 
atmosphere oxygen density of an occlusion reduction catalyst falls. Thereby, it is NOX. From an occlusion 
reduction catalyst, it is NOX. It is emitted and is NOX by the reducing agent under exhaust air. Reduction 
purification is carried out on an occlusion reduction catalyst. 

[0003] moreover, a selection reduction catalyst — for example, a zeolite — as a catalyst component — copper 
(Cu) — the ion exchange etc. — or the object which made platinum (Pt) support according to sinking in etc. is 
used. A selection reduction catalyst is NOX under existence of HC of optimum dose, CO, etc., when an 
exhaust air air- fuel ratio is Lean. It is NOX under exhaust air by making HC, CO, and a selection target 
react. It returns and is N2. It has the function to convert. That is, in a selection reduction catalyst, if 
components, such as a hydrocarbon (HC), exist during the flowing exhaust air, the pore of a zeolite will be 
adsorbed in these HC component etc. Moreover, in metal components, such as platinum of a selection 
reduction catalyst, and copper, it is NOX under exhaust air under the Lean air-fiiel ratio. A component 
adsorbs. And components, such as HC by which the zeolite was adsorbed, are NOX which encroaches on a 
front face in a fixed temperature requirement and by which front faces, such as platinum and copper, were 
adsorbed. It reacts preferentially and is NOX. Reduction purification is carried out. 

[0004] As an example of the exhaust emission control device using such an exhaust air purification catalyst, 
there are some which were indicated by JP,4-330314,A, for example. The equipment of this official report 
has arranged the selection reduction catalyst which used the copper-zeolite for a Diesel engine's flueway, 
and has formed a means to inject the fuel as a reducing agent in the flueway of the catalyst upstream. The 
fuel quantity injected to a flueway according to the hydrocarbon concentration under engine exhaust air in 
the temperature field beyond the temperature (activation temperature) which a selection reduction catalyst 
activates is controlled by the equipment of this official report, and the oxygen of optimum dose is always 
made to be supplied to a selection reduction catalyst. Thereby, it is NOX under Lean air- fuel ratio exhaust 
air from a Diesel engine. Reduction purification is carried out by the hydrocarbon component of which the 
selection reduction catalyst was adsorbed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the Lean air-fuel ratio is exhausting using a selection 
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reduction catalyst like the equipment of the above-mentioned official report, a reducing agent is supplied to 
a selection reduction catalyst, and it is NOX under exhaust air. In purifying, there is a problem from which 
the high rate of purification of NOX is not obtained. Since platinum, copper, etc. with which this is 
supported by the selection reduction catalyst function as an oxidation catalyst, in a hyperoxia ambient 
atmosphere, a hydrocarbon component is NOX. It is because oxygen and a reaction are produced. That is, 
when it is [ Lean air-fuel ratio ] under exhaust air and a reducing agent is supplied to a selection reduction 
catalyst, the most bums on a catalyst and the supplied hydrocarbon (or it invaded from the selection 
reduction catalyst) is C02 as H2 O. They are a hydrocarbon and NOX in order to form. It is hard coming to 
generate a reaction and is high NOX. The rate of purification cannot be obtained. 

[0006] On the other hand, it is NOX. It is NOX when an occlusion reduction catalyst is used. Since emission 
and reduction purification are performed in reducing atmosphere (rich air- fuel ratio), the high rate of 
purification of NOX can be obtained as compared with a selection reduction catalyst. However, NOX An 
occlusion reduction catalyst to NOX It is NOX, in order to make it emit and to carry out reduction 
purification. It is necessary to make lower than 1 .0 the excess air factor of the exhaust air which flows into 
an occlusion reduction catalyst (to rich air- fuel ratio). For this reason, NOX An occlusion reduction catalyst 
to NOX It is NOX when an engine is temporarily switched to rich air- fuel ratio operation in the gasoline 
engine which usually sometimes performs the Lean air- fuel ratio operation, for example when it should be 
made to emit, or rich air- fuel ratio operation supplies a lot of reducing agents to a flueway in a difficult 
Diesel engine. There was a problem for which complicated actuation of adjusting temporarily the air-fuel 
ratio of the exhaust air which flows into an occlusion reduction catalyst to a rich air- fuel ratio is needed. 
[0007] Moreover, this invention is high NOX, without adjusting the air-fuel ratio of exhaust air to a rich air- 
fuel ratio in view of the problem of the conventional exhaust air purification catalyst mentioned above. It 
aims at offering the exhaust air purification approach that purification effectiveness can be attained. 
[0008] 

[Means for Solving the Problem] According to invention according to claim 1 , the reducing agent supplied 
in the temperature field higher than a predetermined temperature field is burned under existence of oxygen 
including an oxidation catalyst component. The exhaust air purification catalyst which performs the low- 
temperature-oxidation reaction which oxidizes the reducing agent supplied in said predetermined 
temperature field, without following combustion on the bottom of existence of oxygen, and generates the 
labile matter continuously is arranged to a flueway. By supplying a reducing agent to an exhaust air 
purification catalyst, maintaining said exhaust air purification catalyst to said predetermined temperature 
field, produce said low-temperature-oxidation reaction of a reducing agent, generate said labile matter 
continuously, and an excess air factor supplies 1.0 or more combustion exhaust air to said exhaust air 
purification catalyst. NOX under said labile matter generated on said exhaust air purification catalyst, and 
exhaust air It is made to react and is NOX under exhaust air. The exhaust air purification approach which 
carries out reduction purification is offered. 

[0009] That is, in invention of claim 1 , the low-temperature-oxidation reaction of a reducing agent generates 
the labile matter continuously, and it is NOX under this labile matter and exhaust air. It is made to react and 
is NOX. Reduction purification is carried out. Labile matter here is radicals (free radical), such as a 
hydrocarbon, usually, the radical generated although HC radical occurred as an intermediate product in the 
oxidization process also when a hydrocarbon (HC) oxidized under a hyperoxia ambient atmosphere by the 
strong (activated) oxidation catalyst of oxidizing power etc. — immediately — oxygen — reacting — C02 etc. 
— it changes. That is, if HC oxidizes on the strong oxidation catalyst of oxidizing power, combustion of a 
hydrocarbon will arise. 

[0010] If a reducing agent is oxidized in the low-temperature field where the activity of an oxidation catalyst 
is low, the radical generated by oxidization of a reducing agent will not react with ****** immediately, but 
the condition of a radical will be maintained. Moreover, in order for the reducing agent which was late 
compared with the case where the activity of a catalyst is high as for the oxidation rate of a reducing agent, 
and was supplied not to oxidize at once but to oxidize small quantity every comparatively in this case, on a 
catalyst, a radical comes to occur continuously. On these specifications, the oxidation reaction (oxidation 
reaction by which a radical component is generated continuously) without above-mentioned combustion in 
the low-temperature field of a catalyst is called the low-temperature-oxidation reaction. Moreover, a low- 
temperature-oxidation reaction can also be said to be the oxidation reaction to which the heat of reaction 
generated by oxidation reaction of a reducing agent becomes lower than the calorific value of the proper 
which a reducing agent has. radicals, such as a hydrocarbon, — labile — very much — strong — the bottom of 
existence of oxygen — also setting — NOX etc. — it reacts preferentially with the unstable matter chemically. 
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[001 1] In invention of claim 1 , an oxidation catalyst is used in the field of comparison-low temperature 
lower than activation temperature, and reducing agents, such as a hydrocarbon, are supplied to a catalyst 
under a hyperoxia ambient atmosphere, supplying exhaust air of the Lean air-fuel ratio to a catalyst. The 
radical which radicals, such as a hydrocarbon, were continuously generated on the catalyst, and was come 
and generated by this is NOX under exhaust air. It reacts and is NOX. Reduction purification is carried out. 
That is, the radical of the reducing agent produced by the low-temperature-oxidation reaction is used, and it 
is NOX. By returning, it is NOX under exhaust air at high effectiveness, with a hyperoxia ambient 
atmosphere maintained. It becomes possible to carry out reduction purification. 

[0012] In addition, when a gas-like reducing agent is supplied to a catalyst, the generation rate of the radical 
by the low-temperature-oxidation reaction becomes excessive, while the radical generated superfluously 
reacts with oxygen and is consumed, whenever [ catalyst temperature ] goes up by the reaction, and there is 
a possibility of being hard that it may come to generate a low-temperature-oxidation reaction. For this 
reason, when using a liquid-like thing and making it a low-temperature-oxidation reaction arise through the 
process of the evaporation on a catalyst, as for the reducing agent supplied to a catalyst, it is desirable that a 
radical is continuously generated at a comparatively low rate. 

[0013] According to invention according to claim 2, the exhaust air purification approach according to claim 
1 which makes 1 .0 or more and 1 .7 or less the excess air factor of the combustion exhaust air supplied to 
said exhaust air purification catalyst is offered. That is, it is controlled by invention according to claim 2 by 
the conditions which the ambient atmosphere oxygen density of an exhaust air purification catalyst tends to 
generate continuously [ a radical ] at a low-temperature-oxidation reaction. Oxygen is needed in order for 
the low-temperature-oxidation reaction of a reducing agent to generate a radical. For this reason, the excess 
air factor of the exhaust air supplied to an exhaust air purification catalyst needs to be 1 .0 or more. On the 
other hand, although the generation rate of a radical becomes quick as the oxygen density under exhaust air 
becomes high, the reducing agent supplied in this case may change to a radical for a short time, and it may 
become difficult to realize the condition that a radical exists continuously on a catalyst. As a result of an 
experiment, in order to realize the condition that continue on a catalyst and the radical of a reducing agent 
exists, it has become clear that 1 .0 or more and 1 .7 or less range has a desirable excess air factor. The 
reducing agent supplied by making or less [ 1.0 or more ] into 1.7 the excess air factor of the exhaust air 
supplied to an exhaust air purification catalyst in this invention is made to generate a radical continuously on 
a catalyst, and it is NOX under exhaust air. Reduction purification is enabled continuously. 
[0014] According to invention according to claim 3, the exhaust air purification approach according to claim 
1 or 2 that the oxidation capacity according [ said exhaust air purification catalyst ] an oxidation catalyst 
component and a reduction catalyst component to an oxidation catalyst component respectively and the 
reduction capacity by the reduction catalyst component contain only the amount which becomes almost 
equivalent is offered. That is, in addition to the oxidation catalyst component, the exhaust air purification 
catalyst contains the reduction catalyst component, and he is trying for the reduction capacity of a reduction 
catalyst component to rival the oxidation capacity of an oxidation catalyst component mostly in invention 
according to claim 3. The reducing agent supplied when the oxidation capacity of a catalyst was high, as 
mentioned above bums at once, and a low-temperature-oxidation reaction stops producing it. Moreover, as 
for an oxidation catalyst component, oxidation capacity increases as temperature generally becomes high. 
For this reason, when using only an oxidation catalyst component, it will be necessary to supply a reducing 
agent to a catalyst at temperature quite lower than the temperature which a catalyst activates, and there is an 
inclination for the operating temperature limits of a catalyst to become narrow. He is trying to reduce the 
oxidation capacity of an oxidation catalyst component relatively in this invention by making an exhaust air 
purification catalyst support a reduction catalyst component in addition to an oxidation catalyst component. 
By this, even if the temperature of a catalyst becomes high, the oxidation capacity as the whole exhaust air 
purification catalyst does not increase, but it becomes possible to produce the low-temperature-oxidation 
reaction of a reducing agent also at an elevated temperature comparatively. That is, it is possible by having 
made exhaust air purification support a reduction catalyst component with this invention in addition to an 
oxidation catalyst component to generate a reducing-agent radical continuously on a catalyst in a large 
temperature requirement. 

[0015] According to invention according to claim 4, said exhaust air purification catalyst holds the supplied 
reducing agent in a catalyst, and any 1 term of claim 1 to claim 3 which generates said labile matter 
continuously on a catalyst is provided with the exhaust air purification approach of a publication by 
producing the low-temperature-oxidation reaction of said held reducing agent in said predetermined 
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temperature field under oxygen existence. That is, in invention according to claim 4, the function to hold the 
supplied reducing agent in a catalyst is given to the exhaust air purification catalyst. This function can be 
given by using in structure the thing which absorbs [ adsorption or ] a hydrocarbon, hydrogen, etc. like the 
matter which has a hydrogen storing metal alloy and a perovskite structure as catalyst support. By enabling 
maintenance of a reducing agent in a catalyst, the held reducing agent is gradually emitted in a 
predetermined temperature field, and it comes to cause a low-temperature-oxidation reaction on a catalyst. 
For this reason, on a catalyst, the radical of a reducing agent comes to occur continuously. 
[0016] The reducing agent which was supplied to an internal combustion engine's flueway according to 
invention according to claim 5 is held, and it sets to whenever [ more than predetermined activation 
temperature / catalyst temperature ], and is NOX under a reduction component and exhaust air under a 
hyperoxia ambient atmosphere. With possible making it react alternatively By arranging the exhaust air 
purification catalyst containing an oxidation catalyst component, supplying a reducing agent to this exhaust 
air purification catalyst, and making more highly than the boiling point of said reduction component 
whenever [ said exhaust air purification catalyst temperature ] into a predetermined temperature field lower 
than said activation temperature under a hyperoxia ambient atmosphere NOX under the labile matter which 
was made to produce the low-temperature-oxidation reaction which oxidizes without following combustion 
on said reduction component, and generates the labile matter, and was generated, and engine exhaust air It is 
made to react and is NOX under exhaust air. The exhaust air purification approach of the internal 
combustion engine which does reduction purification is offered. 

[0017] That is, by using the exhaust air purification catalyst containing an oxidation catalyst component in 
invention according to claim 5 in the field which the low-temperature-oxidation reaction of a reducing agent 
produces, the radical of a reducing agent is generated and it is NOX under exhaust air. Reduction 
purification is carried out. As mentioned above, exhaust air purification catalysts, such as a selection 
reduction catalyst, are also set under a hyperoxia ambient atmosphere, when whenever [ catalyst 
temperature ] is more than activation temperature, and it is NOX under reducing agents, such as a 
hydrocarbon, and exhaust air. It is made to react alternatively and is NOX. Although it can return, since the 
reaction of a reducing agent and the oxygen under exhaust air becomes dominant under a hyperoxia ambient 
atmosphere, it is NOX. The rate of purification becomes low. By maintaining the exhaust air purification 
catalyst containing an oxidation catalyst component to predetermined temperature in this invention, as a 
reducing agent is made to produce a low-temperature-oxidation reaction, it also sets under a hyperoxia 
ambient atmosphere, and it is NOX. The high rate of purification is attained. By generating the labile matter 
(radical) of a reducing agent on a catalyst continuously by the low-temperature-oxidation reaction of a 
reducing agent, it also sets under an excess oxygen ambient atmosphere, and they are a radical and NOX. A 
reaction comes to occur preferentially and it is NOX under exhaust air. It is purified. In addition, at the 
temperature which an exhaust air purification catalyst activates, since the capacity of an oxidation catalyst 
component is high and combustion of a reducing agent arises, the above-mentioned predetermined 
temperature is made into temperature lower than activation temperature. Moreover, since it is hard coming 
to generate a low-temperature-oxidation reaction while the reducing agent supplied to the exhaust air 
purification catalyst has been liquefied, it is needed that the above-mentioned predetermined temperature is 
temperature higher than the boiling point of a reducing agent. 

[0018] According to invention according to claim 6, the exhaust air purification approach of the internal 
combustion engine according to claim 5 which supplies said reducing agent to said exhaust air purification 
catalyst before said internal combustion engine's starting is offered. That is, in invention according to claim 
6, before exhaust air reaches before an internal combustion engine's starting (i.e., an exhaust air purification 
catalyst), the reducing agent is supplied to the exhaust air purification catalyst. The exhaust air purification 
catalyst was adsorbed or an exhaust air purification catalyst front-face top will be covered the supplied 
reducing agent. 

[0019] If an engine starts in this condition and exhaust air reaches an exhaust air purification catalyst, 
whenever [ exhaust air purification catalyst temperature ] will go up. The reducing agent supplied when the 
temperature of an exhaust air purification catalyst went into the field which a low-temperature-oxidation 
reaction produces is evaporated on an exhaust air purification catalyst, and produces a low-temperature- 
oxidation reaction. Since the reducing agent is supplied to the whole catalyst before engine starting, it will 
be covered with the radical which produced with the whole catalyst and the whole catalyst front face 
generated by the low-temperature-oxidation reaction in this case. 

[0020] It is the starting back NOX about an engine. The radical generated when the reducing agent was 
supplied, after the exhaust air to include was supplied to the exhaust air purification catalyst is NOX 
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immediately. It is reacted and consumed. For this reason, a radical generation rate and NOX It is NOX while 
have balanced inflow. Although purified by fitness by the radical, since the radical generation rate by the 
low-temperature-oxidation reaction is comparatively slow, they are once radical formation and NOX. The 
amounts of the radical which a catalyst will generate if balance with an inflow collapses run short, and it is 
NOX under exhaust air. A catalyst may be passed while it has been unreacted. Moreover, it is NOX to a 
catalyst front face. In the condition that oxygen adsorbed, the case where are hard coming to generate and 
sufficient radical is not generated produces the radical of a reducing agent. In this invention, in order to 
supply a reducing agent to an exhaust air purification catalyst before exhaust air reaches, at the time of the 
temperature rise of an exhaust air purification catalyst, the oxygen with which it adsorbed on the catalyst 
front face during the engine halt reacts with a reducing agent, and is consumed. For this reason, by this 
invention, the low-temperature-oxidation reaction of a reducing agent comes to arise with the whole 
catalyst, and it comes to be covered by the radical by which the whole catalyst front face was generated. For 
this reason, NOX under exhaust air NOX which flows while it is prevented that a catalyst front face is 
adsorbed Even if fluctuation of an amount arises, the situation where radicals run short does not arise. 
[0021] According to invention according to claim 7, said exhaust air purification catalyst supports platinum 
or palladium as a catalyst component, and the exhaust air purification approach of the internal combustion 
engine according to claim 5 or 6 which can stick to a catalyst component front face is provided with said 
generated labile matter. That is, the exhaust air purification catalyst is supporting platinum or palladium 
with invention according to claim 7 as a catalyst component. Platinum and palladium adsorb the radical 
which functioned as an oxidation catalyst and was generated good on a front face. Thereby, the radical 
generated by the low-temperature-oxidation reaction comes to cover a catalyst front face. 
[0022] According to invention according to claim 8, any 1 term of claim 5 to claim 7 which generates said 
labile matter continuously on a catalyst by said low-temperature-oxidation reaction, and supplements a 
catalyst with the consumed labile matter is provided with the exhaust air purification approach of the 
internal combustion engine of a publication by performing supply of a reducing agent continuously. That is, 
in invention according to claim 8, supply of a reducing agent is performed continuously. For this reason, 
NOX NOX the radical consumed by the reaction is filled up, and the radical of amount always sufficient on 
a catalyst comes to exist, and according to lack of a radical Decline in the rate of purification does not arise. 
In addition, with continuous supply of a reducing agent, both the continuation supply which for example, 
always supplies a little reducing agent to a catalyst continuously, and the intermittent supply which supplies 
the reducing agent of an initial complement for every time amount of a certain are included. 
[0023] According to invention according to claim 9, a liquefied hydrocarbon is used as said reducing agent, 
and the exhaust air purification approach of the internal combustion engine according to claim 5 which 
makes said labile matter of the amount of requests generate on a catalyst is offered by changing at least one 
side of whenever [ amount-of-supply / of the reducing agent to a catalyst /, or catalyst temperature ] 
according to the description of a hydrocarbon. That is, in invention according to claim 9, a liquefied 
hydrocarbon, for example, fuel oil etc., is used as a reducing agent. Moreover, as for a liquefied 
hydrocarbon, it has become clear that the amount of generation of a hydrocarbon radical changes with the 
descriptions even if it is the same conditions. For example, in fuel oil with the high cetane number, the 
amount of generation of a radical is larger than fuel oil with the cetane number low also on the same 
conditions. 

[0024] The amount of generation of the radical on a catalyst is controlled by this invention by changing at 
least one side of whenever [ reducing-agent amount-of-supply and catalyst temperature ] according to the 
description of the reducing agent to supply. For example, when using fuel oil with the low cetane number as 
a reducing agent, it is prevented that the amount of the radical which will be generated if the fuel oil amount 
of supply is made to increase compared with the case where fuel oil with the high cetane number is used 
falls. Moreover, since the amount of radical formation increases with the rise of whenever [ catalyst 
temperature ] even if it is the same fuel oil, you may make it raise whenever [ catalyst temperature ] 
compared with the case where fuel oil with the high cetane number is used, when using fuel oil with the low 
cetane number. 

[0025] According to invention according to claim 10, the specific constituent concentration under exhaust 
air after passing said exhaust air purification catalyst is detected, and the exhaust air purification approach of 
the internal combustion engine according to claim 5 which changes the reducing-agent conditions of supply 
to said exhaust air purification catalyst according to the concentration of this specific component is offered. 
That is, in invention according to claim 1 0, the reducing-agent conditions of supply to an exhaust air 
purification catalyst are changed according to the specific constituent concentration under exhaust air after 
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exhaust air purification catalyst passage. Here, as a specific component under exhaust air, it is the reducing- 
agent radical (for example, aldehyde group) and NOX which are generated with an exhaust air purification 
catalyst. It is NOX in an exhaust air purification catalyst like a component. The thing showing a purification 
condition is used. For example, NOX of exhaust air after exhaust air purification catalyst passage Non- 
purified NOX since there are few amounts of radical formation in exhaust air purification catalyst 
appearance when concentration is high (or when radical constituent concentration is low) It is thought that it 
flowed into the downstream. In this case, by increasing the reducing-agent amount of supply to an exhaust 
air purification catalyst etc:, if the amount of radical formation on an exhaust air purification catalyst is 
increased, it will be non-purified NOX. It can prevent flowing into the downstream. Thereby, it is an 
engine's NOX. Also when changing the amount of generation, it is always NOX. It becomes possible to 
maintain purification effectiveness highly. 

[0026] According to invention according to claim 1 1 , the possible upstream exhaust air purification catalyst 
of making the reducing agent supplied to the upstream of said exhaust air purification catalyst in said 
predetermined temperature field including the oxidation catalyst component produce a low-temperature- 
oxidation reaction further is arranged, and the exhaust air purification approach of the internal combustion 
engine according to claim 5 made to become small from the oxidation capacity of the exhaust air 
purification catalyst of the downstream about the oxidation capacity of this upstream exhaust air purification 
catalyst is offered. 

[0027] That is, in invention according to claim 1 1, a low- temperature-oxidation reaction generates a radical 
using the large exhaust air purification catalyst of oxidization capacity arranged to the comparatively small 
exhaust air purification catalyst of the oxidation capacity arranged to the upstream, and the downstream 
comparatively. It is NOX that a radical is generated continuously, without the low-temperature-oxidation 
reaction of a reducing agent arising at a comparatively low rate on a catalyst, and conversion to the radical 
of a reducing agent arising at once as mentioned above. When raising the rate of purification, it is desirable 
and, for that, the smaller one of the oxidation capacity of a catalyst is desirable. However, when the rate of 
the low-temperature-oxidation reaction of a reducing agent is low, the amount which is not converted into a 
radical among the supplied reducing agents, but flows into the catalyst downstream as it is will increase. In 
this invention, the low exhaust air purification catalyst of oxidation capacity is comparatively arranged to 
the upstream, a radical is continuously generated by making a reducing agent produce a low-temperature- 
oxidation reaction according to this exhaust air purification catalyst, and it is NOX under exhaust air. It 
purifies at the high rate of purification. On the other hand, it will flow into the downstream, without 
converting some reducing agents into a radical on an exhaust air purification catalyst in this case. However, 
it is NOX under exhaust air which the unreacted reducing agent which passed the catalyst of the upstream 
was adsorbed by the exhaust air purification catalyst of the downstream in the part, converted the remainder 
into the radical by the low-temperature-oxidation reaction on the exhaust air purification catalyst, and was 
not purified with the exhaust air purification catalyst of the upstream in this invention since the exhaust air 
purification catalyst with comparatively high oxidation capacity was arranged at the downstream of an 
exhaust air purification catalyst. It reacts. For this reason, while emission to the atmospheric air of the 
reducing agent which flows out of the exhaust air purification catalyst of the upstream is prevented, it is 
NOX as the whole. Purification effectiveness improves further. 
[0028] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained. It is NOX 
under exhaust air by converting the supplied reducing agent (fuel oil) into a hydrocarbon radical with the 
following operation gestalten. The exhaust air purification catalyst to purify is used. Although this catalyst is 
similar with an exhaust air purification catalyst well-known about a support component and a configuration, 
the conventional catalyst functions under completely different conditions, and it is NOX under exhaust air. 
It is efficient and purifies. For this reason, in the following explanation, in order to distinguish from the 
conventional exhaust air purification catalyst, the exhaust air purification catalyst used by this invention will 
be called for convenience a RAP (Radical Active Process) catalyst. 

[0029] First, it is NOX of a RAP catalyst to the beginning. A cleaning effect is explained. A RAP catalyst is 
the selection reduction catalyst which is a catalyst containing oxidation catalyst components, such as 
platinum (Pt) and palladium (Pd), for example, supported Pt and Pd, or NOX. An occlusion reduction 
catalyst etc. can be used as a RAP catalyst. These catalysts are used with an anticipated-use method in the 
field more than the activation temperature (for example, 300 degrees C) to which the oxidation capacity of 
the supported oxidation catalyst component becomes high. When a reducing agent (fuel oil) is supplied to 
these oxidation catalyst components by whenever [ more than activation temperature / catalyst 
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temperature ], a reducing agent burns on a catalyst and is H2 O and C02. It is converted. On the other hand, 
with a RAP catalyst, a reducing agent (fuel oil) is supplied in a temperature requirement lower than the 
activation temperature of an oxidation catalyst component, by producing a low-temperature-oxidation 
reaction, the intermediate oxide of a hydrocarbon is generated and the radicals (free radical) (for example, 
an aldehyde system radical, a carboxylic-acid system radical, an alcoholic system radical, etc.) of a 
hydrocarbon are generated from this intermediate oxide, these radicals — labile — high — NOX etc. since it 
is easy to react especially with the unstable matter chemically — the bottom of a hyperoxia ambient 
atmosphere — also setting — a reaction with oxygen — NOX Priority comes to be given to a reaction. 
[0030] That is, if hydrocarbon R-H (R is an aldehyde group, a methyl group, etc.) is supplied to a RAP 
catalyst under a hyperoxia ambient atmosphere, a hydrocarbon will oxidize and an intermediate oxide RO 
will be generated by the reaction of R-H+02 ->RO+OH. This intermediate oxide is further converted into R. 
(radical) by the reaction of RO->R. on catalysts (Pt etc.). 

[0031] radical R. generated by the above - NOX(s) (NO, N02, etc.) - preferential - reacting - NOX from 
— oxygen — taking » oxide R02 It generates. That is, it can come R.+NOX ->R02+N2, is alike, and NOX 
more. N2 It is returned. The intermediate oxide generated since the oxidation capacity of a catalyst was high 
in this field although the intermediate oxide RO was generated also in oxidation reaction of the hydrocarbon 
in the field more than the activation temperature of a catalyst oxidizes immediately under existence of 
oxygen, and is the last oxide R02. Since it becomes, radical R. is not generated in the oxidation reaction 
(combustion) in the elevated-temperature field of a catalyst. 

[0032] Although the reaction which generates above-mentioned hydrocarbon radical R. is called the low- 
temperature-oxidation reaction on these specifications, a low-temperature-oxidation reaction can be defined 
as oxidation reaction in the field which becomes smaller than the calorific value of the hydrocarbon with 
which the heating value generated by the oxidation reaction without combustion of a hydrocarbon or the 
reaction was supplied. As mentioned above, oxygen is needed for a low-temperature-oxidation reaction for 
generation of an intermediate oxide. Moreover, it also puts under oxygen existence and the generated radical 
is NOX actively. It reacts and is NOX. It is high NOX in order to return. The rate of purification can be 
attained. For this reason, by arranging a RAP catalyst to the flueway where the combustion exhaust air with 
a larger excess air factor than 1.0 circulates, supplying a reducing agent to a RAP catalyst, and producing a 
low-temperature-oxidation reaction, the hydrocarbon radical generated on the RAP catalyst is used, and it is 
NOX under exhaust air. It becomes possible to carry out reduction purification. In this case, at the 
conventional selection reduction catalyst, it is NOX under oxygen existence. It is low NOX in order to 
perform a reduction reaction. To having attained only the rate of purification, it also puts under oxygen 
existence and a hydrocarbon radical is NOX. It is high NOX in order to react preferentially. It becomes 
possible to attain the rate of purification. Moreover, the conventional NOX NOX absorbed in the occlusion 
reduction catalyst It is necessary to reduce the excess air factor of the exhaust air which supplies a lot of [ in 
order to carry out reduction purification ] reducing agents for a catalyst, and flows into a catalyst or less to 
1 .0. It is NOX under exhaust air, fixing or more to 1 .0 (namely, Lean air- fuel ratio) the excess air factor of 
the exhaust air which flows with a RAP catalyst catalyst to. complicated control of the excess air factor of 
exhaust air having been needed. There is an advantage whose reduction purification is attained. 
[0033] A RAP catalyst is used and it is NOX under exhaust air. In order to purify at high effectiveness, it is 
necessary to satisfy two conditions, that a low-temperature-oxidation reaction arises and generating [ by (2) 
low-temperature-oxidation reactions / a radical ] -continuously **, on (1) catalyst. In order to satisfy these 
conditions, it is desirable to adjust the temperature of a catalyst, the excess air factor of exhaust air, 
reducing-agent conditions of supply, etc. to the specific range. Hereafter, these conditions are explained. 
[0034] (1) as the condition above-mentioned was carried out whenever [ catalyst temperature ], without the 
reducing agent (fuel oil) with which the oxidization capacity of a catalyst was supplied in the high condition 
burns on a catalyst and it generates a radical — C02 etc. — it will become the last oxide. For this reason, 
there must be whenever [ catalyst temperature ] in the temperature field lower than the activation 
temperature of a catalyst to which the oxidation capacity of a catalyst becomes comparatively low at least. 
When whenever [ catalyst temperature ] is too low, the oxidation reaction itself stops moreover, arising. 
Moreover, since it will be hard to produce a chemical reaction if the reducing agent supplied to the RAP 
catalyst is in the condition of a liquid, in the condition that a low-temperature-oxidation reaction arises at 
least, the reducing agent needs to be evaporated and whenever [ catalyst temperature ] needs to be higher 
than the boiling point of the supplied reducing agent. Furthermore, the reducing agent which supplied the 
radical generation rate when the radical generation rate became excessive although whenever [ catalyst 
temperature ] became so large that it is high will be converted at once by the radical also in the temperature 
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field which a low-temperature-oxidation reaction produces. If the supplied reducing agent is converted at 
once by the radical, on a catalyst, a reducing agent will be temporarily insufficient and generation of a 
radical will stop. Although a lot of radicals will be generated on a catalyst at once on the other hand if the 
supplied reducing agent is converted at once by the radical, this radical does not necessarily remain on a 
catalyst as it is, and it is NOX. The superfluous radical which was not used for reduction will react with the 
oxygen under exhaust air, and will be consumed. For this reason, the condition that a radical does not exist 
temporarily on a catalyst if a radical generation rate, i.e., the rate of a low-temperature-oxidation reaction, is 
too large arises, and it is NOX. It cannot purify. Therefore, it is necessary to make whenever [ catalyst 
temperature ] into the field where the rate of a low-temperature-oxidation reaction becomes comparatively 
low. 

[0035] Namely, the above to NOX It is needed that whenever [ for purification / RAP catalyst catalyst 
temperature ] is lower than the activation temperature of an oxidation catalyst component at least, and it is 
higher than the boiling point of the reducing agent moreover supplied, and it is needed for a low- 
temperature-oxidation reaction to arise in a further comparatively low reaction rate. Although this 
temperature field changes also with classes of the catalyst component to be used or reducing agent, in using 
gas oil as a reducing agent, about 1 70 degrees C becomes minimum temperature, for example. 
[0036] Moreover, when there is an inclination which becomes so low that the oxidation capacity of a 
catalyst is high and oxidation capacity uses a high catalyst about the upper limit of the above-mentioned 
temperature field, it becomes low, and it becomes high when oxidation capacity uses a low catalyst. 
Moreover, also when making the high oxidation catalyst of oxidization capacity support, it is possible by 
making coincidence support a reduction catalyst component (for example, rhodium (Rh)) with an oxidation 
catalyst to make high the upper limit of the above-mentioned temperature field. 
[0037] That is, since the oxidation capacity of an oxidation catalyst component is controlled by the 
reduction capacity of a reduction catalyst component by making an oxidation catalyst add and support a 
reduction catalyst component, the oxidation capacity as the whole catalyst becomes comparatively small 
also in a hot field. If a catalyst is made to support an oxidation catalyst component and a reduction catalyst 
component of an amount to which the oxidation capacity by the oxidation catalyst component and the 
reduction capacity by the reduction catalyst component become almost equivalent especially, it will become 
possible to expand greatly the upper limit temperature which a low-temperature-oxidation reaction 
produces. For example, although a low-temperature-oxidation reaction is not produced above activity 
temperature (300 degrees C) when only oxidation catalyst components, such as Pt and Pd, are made to 
support, it has become clear by making reduction catalyst components, such as a rhodium (Rh), support with 
oxidation catalysts, such as Pt and Pd, that the upper limit temperature of a low-temperature-oxidation 
reaction rises to about 430 degrees C. 

[0038] Therefore, NOX The service temperature field of the RAP catalyst for purification becomes about 
1 70 degrees C - about 430 degrees C. 

(2) As exhaust air carried out excess-air-factor ****, for the radical formation by the low-temperature- 
oxidation reaction, oxygen is needed. For this reason, it is necessary to adjust a RAP catalyst to a hyperoxia 
ambient atmosphere, and 1 .0 or more need to be the excess air factor of the exhaust air supplied to a 
catalyst. 

[0039] On the other hand, the reaction rate of a low-temperature-oxidation reaction becomes so high that the 
oxygen density under exhaust air is high. For this reason, if the oxygen density under exhaust air becomes 
high too much, the reducing agent supplied for increase of a rate of reaction will be converted at once by the 
radical, and the problem it becomes impossible to generate a radical continuously like the case where 
whenever [ catalyst temperature ] is high will arise. For this reason, it is needed for the excess air factor of 
exhaust air to be in 1 .0 or more specific range. The range of this excess air factor is NOX highest [ although 
it changes with a catalyst, temperature conditions, etc. to be used ] when an excess air factor is in the range 
of 1 .0-1.7 with the RAP catalyst which made Pt and Pd support as a result of an experiment. It has become 
clear that purification effectiveness is acquired. 

[0040] Usually, in the case of the Diesel engine, since it is possible for about 1.6 to make it fall as for the 
excess air factor at the time of operation, the above-mentioned excess air factor has become with the range 
which can enough be attained also with a Diesel engine. 

(3) It is NOX as reducing-agent conditions-of-supply **** was carried out. It is efficient and it is desirable 
to continue generating a radical on a catalyst continuously with a comparatively low rate of reaction without 
the supplied reducing agent radical-izing at once, in order to purify. For that, it is desirable to make a 
reducing agent reach a RAP catalyst in the state of a liquid. It is because the case where the reducing agent 
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supplied by a reaction progressing rapidly is converted at once by the radical will arise on a catalyst if a 
reducing agent reaches a catalyst by the gaseous state. If a catalyst is reached while the reducing agent has 
been liquefied, since it passes the process which a reducing agent evaporates on a catalyst and a low- 
temperature reaction will be produced, a gas-like reducing agent comes to be supplied to a reducing agent at 
a comparatively loose rate in process of evaporation. For this reason, by supplying a liquid-like reducing 
agent, a radical generation rate becomes low and a radical comes to generate continuously by the shape of a 
catalyst. 

[0041] As mentioned above, it is NOX under exhaust air at a RAP catalyst. It is efficient and the conditions 
for purifying are as follows. 

(1) It is more than the boiling point of the reducing agent to supply, and maintain whenever [ catalyst 
temperature ] to the temperature (for example, 170 degrees C - 430 degrees C) which a specific low- 
temperature reaction lower than the activation temperature of the supported oxidation catalyst component 
produces. 

[0042] (2) Maintain the excess air factor of exhaust air in the range (1 .0 to about [ for example, ] 1 .7) in 
which 1 .0 or more radical generation rates do not become excessive. 

(3) Use the reducing agent of a liquid, and make it reach a catalyst, while the reducing agent has been in a 
liquid condition. 

It is NOX by filling the conditions of (3) with the operation gestalt explained below from the above (1) 
using a RAP catalyst. High purification effectiveness is attained. 

[0043] ** The 1st operation gestalt drawing 1 is drawing explaining the outline configuration of the exhaust 
emission control device which carries out the 1 st operation gestalt of the exhaust air purification approach of 
this invention. In drawing 1 , the flueway where, as for 3, combustion exhaust air of an internal combustion 
engine, a furnace, etc. flows, and 10 show the RAP catalyst which has been arranged in the flueway 3 and 
which is mentioned later. With this operation gestalt, the reducing-agent feeder 20 which supplies a liquid 
reducing agent to the flueway of the upstream of a catalyst 10 is formed. 

[0044] The reducing-agent feeder is equipped with the pressurization reducing-agent sources of supply 21, 
such as a pump and a pressure tank, and the reducing-agent nozzle 23 which injects the reducing agent 
supplied from a source of supply 21 in the flueway 3 of the catalyst 10 upstream. What 25 shows to drawing 
1 is a control valve which adjusts the flow rate of the reducing agent supplied to a nozzle 23 from the 
pressurization source of supply 21. The fuel oil which the liquid hydrocarbon which evaporates on a catalyst 
10 and generates a hydrocarbon as a reducing agent used with this operation gestalt is used, for example, is 
comparatively hard to evaporate, such as kerosene and gas oil, is used. The reducing-agent nozzle 23 is 
arranged in the location which approached the catalyst 10 so that a catalyst 1 0 might be reached, while it had 
been liquefied, without the injected fuel oil exhausting and evaporating. 

[0045] The RAP catalyst used with this operation gestalt should be supported by the porosity zeolite (for 
example, ZSM5 grade) in oxidation catalyst components, such as platinum (Pt) and palladium (Pd), and is 
considered as the same configuration as the selection reduction catalyst of a general Pt/Pd system. 
Moreover, as for the combustion exhaust air which circulates to a flueway 3, the combustion condition of an 
internal combustion engine or a furnace is adjusted so that an excess air factor may become the range of 1 .0- 
1.7. Moreover, the exhaust-gas temperature in catalyst 10 inlet port is higher than the boiling point (for 
example, 1 70 degrees C) of the reducing agent supplied, and distance with exhaust air generation sources, 
such as a catalyst 1 0, an internal combustion engine, or a furnace, is set up so that it may become the 
temperature requirement lower than the activation temperature (for example, about 300 degrees C) of the 
oxidation catalyst component of a catalyst 10 which the low-temperature-oxidation reaction of a reducing 
agent produces on a catalyst 1 0. 

[0046] The flow rate of the reducing agent injected from a nozzle 23 is controlled by this operation gestalt 
by adjusting the opening of a control valve 25 with the control units 30, such as a microcomputer. The 
reducing-agent injection quantity from a nozzle 23 is controlled according to the exhaust air flow rate and 
NOX concentration which flow a flueway 3. The reducing agent injected from the nozzle 23 reaches a 
catalyst 10, while it has been liquefied, and it evaporates comparatively gently on a catalyst 10. NOX which 
the radical which it was converted into the radical through the intermediate oxide RO, and the reducing 
agent evaporated on the catalyst generated is exhausting since the exhaust-gas temperature and the excess 
air factor are adjusted with this operation gestalt in the range which a low-temperature-oxidation reaction 
produces on a catalyst as mentioned above It is NOX under exhaust air by reacting preferentially. It is 
efficient and is purified. 

[0047] In addition, injection of the reducing agent from a nozzle 23 may be performed continuously, and 
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injection intermittent in the shape of a pulse may be performed. With this operation gestalt, since the support 
of a catalyst 10 is adsorbed, and some reducing agents supplied also when a reducing agent was injected 
intermittently since the catalyst support which can adsorb a hydrocarbon was used invade from support after 
that and it produces a low-temperature-oxidation reaction, on a catalyst 1 0, a radical continues and it 
continues being generated [ come ]. 

[0048] Moreover, although only oxidation catalysts, such as Pt and Pd, are supported with this operation 
gestalt on a catalyst 10, if it makes reduction catalyst components, such as Rhodium Rh, support on a 
catalyst 10 in addition to these oxidation catalysts and is made for the oxidation capacity of components, 
such as Pt and Pd, and the reduction capacity of components, such as Rh, to serve as an abbreviation EQC as 
a whole, it will be NOX high also in a further hot field. It becomes possible to maintain purification 
effectiveness. 

[0049] ** The 2nd operation gestalt drawing 2 is drawing explaining the outline configuration of the exhaust 
emission control device which carries out the 2nd operation gestalt of the exhaust air purification approach 
of this invention. With this operation gestalt, the same RAP catalyst 10 as the 1st operation gestalt is 
arranged to an internal combustion engine's (this operation gestalt Diesel engine) 1 flueway 3. 
[0050] It is the reducing-agent feeder equipped with the 1st the same reducing-agent nozzle 23 as an 
operation gestalt, control valve 25, and reducing-agent source of supply 21 which 20 shows to drawing 2 . 
With this operation gestalt, the diesel fuel oil same as a reducing agent as the fuel for an engine 1 is used. 
Furthermore, with this operation gestalt, the conveyance air supply equipment 40 which injects air is formed 
in the upstream of the reducing-agent nozzle 23. Conveyance air supply equipment 40 equips the air nozzle 
41 arranged in the flueway 3 of the upstream of the reducing-agent nozzle 23, and the nozzle 41 with the 
sources 43 of pressurization air supply which can supply pressurization air before engine starting, such as an 
electric air pump and an air tank. 

[0051] With this operation gestalt, a reducing agent is supplied to a catalyst 10 before engine 1 starting 
(after a main switch is turned ON until engine starting actuation is performed). That is, if it detects that an 
engine's 1 ignition key was inserted, a control device 30 will start the electric air pump 43, and will supply 
air all over a flueway 3 from an air nozzle 41 . The airstream which flows through a catalyst 10 in a flueway 
3 by this air arises. Moreover, a control circuit 30 opens a control valve 25 to coincidence, and injects fuel 
oil from the reducing-agent nozzle 23 to it. Thereby, the fuel oil injected from the reducing-agent nozzle 23 
rides on the conveyance airstream produced by the air injected from the air nozzle 41, reaches a catalyst 10, 
and adheres to the front face of a catalyst 10. A control circuit 30 puts an engine 1 into operation, after only 
the time amount defined beforehand performs air injection from an air nozzle 41, and fuel oil injection from 
the reducing-agent nozzle 23. Here, time amount which performs fuel oil injection is made into time amount 
required to cover the whole catalyst 10 front face with the fuel oil injected from the nozzle 23, and is 
defined by experiment etc. 

[0052] Thereby, where the whole catalyst 10 front face is covered with a reducing agent, an engine 1 starts. 
With this operation gestalt, an engine's 1 fuel oil consumption is set up so that Diesel engine 1 may be 
operated with an excess air factor (it is about 1 .6 at an excess air factor) lower than usual. Moreover, the 
catalyst 10 is arranged in the location which does not exceed the upper limit of the temperature requirement 
which the low-temperature-oxidation reaction which the exhaust-gas temperature which usually reaches a 
catalyst 10 at the time of operation mentioned above produces. 

[0053] If an engine 1 starts and an engine's exhaust air comes to reach a catalyst 10, the temperature of a 
catalyst 10 will become the temperature field which it goes up and the low-temperature-oxidation reaction 
of the reducing agent mentioned above produces. At this time, the reducing agent (fuel oil) which covered 
all the front faces of a catalyst 10 starts evaporation. Moreover, since it has become about 1 .6, if the 
temperature of a catalyst 1 0 becomes the temperature field which a low-temperature-oxidation reaction 
produces, the excess air factor of exhaust air of an engine 1 is adsorbed in the radical which fuel oil 
produced the low-temperature-oxidation reaction with the whole catalyst 1 0, came to generate a radical 
gradually, and was generated on catalyst component front faces, such as Pt and Pd, by the catalyst 1 0 whole, 
and its catalyst component front face will be radical, and it will come to be covered. This radical is NOX 
under exhaust air. It reacts and is NOX. It is consumed purifying. For this reason, if supply of the reducing 
agent to a catalyst 10 is kept stopped after engine starting, the reducing agent supplied before starting will be 
consumed soon, and the condition that the radical does not adsorb on the catalyst 1 0 front face will produce 
it. In the condition that a radical does not exist in catalyst 10 front face, it is oxygen and NOX under exhaust 
air. Catalyst component front faces, such as Pt and Pd, will be adsorbed, and in this part, even if it supplies a 
reducing agent, a radical becomes is hard to be generated. 
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[0054] For this reason, after an engine starts, the reducing agent from the reducing-agent nozzle 23 is 
supplied continuously, and he is trying to always adsorb the whole catalyst 10 front face in a radical with 
this operation gestalt. The injection quantity of the reducing agent from the nozzle 23 after engine starting is 
NOX at a catalyst 10. It considers as the amount which can fill up the amount of the radical consumed by 
the reaction. Thereby, on a catalyst 10, it is NOX. The reducing agent which generates the radical of the 
amount of a radical and the amount of an abbreviation EQC consumed by the reaction comes to be supplied, 
and the condition of the whole catalyst front face having always been radical, and having been covered 
comes to continue. 

[0055] Thus, when a radical continues the condition of having adsorbed, on the whole catalyst 10 front face, 
it is NOX under exhaust air by change of for example, an engine service condition. Since the amount of a 
radical can fully be secured even when concentration increases somewhat, lack of a radical arises by 
fluctuation of a service condition etc., and it is non-purified NOX. Flowing out is prevented. In addition, 
also in this operation gestalt, injection of the reducing agent from the reducing-agent nozzle 23 may be 
continuous, and may be intermittently performed in the shape of a pulse. 

[0056] ** With the 3rd operation gestalt book operation gestalt, according to the description of a reducing 
agent, engine operational status and the reducing-agent amount of supply are changed using the equipment 
of the same configuration as drawing 2 during operation of an engine 1 , and the radical of the specified 
quantity is always generated on a catalyst 10. Even if the amount of generation of the radical in a RAP 
catalyst (generation rate) has the same conditions, such as temperature conditions and the amount of supply 
of an oxygen density and a reducing agent, it changes with the descriptions of a reducing agent. For 
example, it has become clear that the amount of generation of a radical is so large that the cetane number of 
fuel oil is high when supplying a diesel fuel oil as a reducing agent also on the same conditions. 
[0057] For this reason, the amount of the radical generated on a catalyst 10 when the reducing agent was 
supplied on the same conditions and what has the cetane number low as a fuel for an engine 1 is used is 
insufficient, and it is non-purified NOX. It may flow into the catalyst downstream. Then, he detects the 
cetane number of a use fuel and is trying to change reaction conditions, such as whenever [ catalyst 
temperature ], and the reducing-agent amount of supply, with this operation gestalt according to the cetane 
number by acting as the monitor of an engine's 1 combustion chamber internal pressure. 
[0058] First, the cetane number detection approach of the use fuel by combustion chamber internal pressure 
is explained. Drawing 3 is drawing showing typically the pressure variation which can be set like the 
compression stroke and explosion line of a combustion chamber of a Diesel engine. If combustion chamber 
internal pressure rises by rise of a piston in a compression stroke and a fuel is injected near a compression 
stroke top dead center ( drawing 3 , A point) in drawing 3 , combustion chamber internal pressure will go 
abruptly up near a top dead center by combustion of a fuel. The combustion chamber internal pressure in a 
compression stroke rises smoothly until a fuel is injected, as shown in drawing 3 . 
[0059] In the Diesel engine, since it is few, the temperature of combustion indoor air is low and the 
temperature rise by compression has not reached the ignition temperature of a fuel, even if the early stage of 
a compression stroke performs fuel injection at a compression stroke early stage, a combustion chamber 
should not be produced, but as a continuous line originally shows to drawing 3 , the pressure should rise 
smoothly. However, if a little fuel is injected in fact at a compression stroke early stage (for example, 
drawing 3 , a B point), as a dotted line shows to drawing 3 , the pressure after injection will rise temporarily. 
However, the pressure which rose temporarily since combustion was not produced in this case, either comes 
to be in agreement with the pressure variation at the time of an after that usual compression stroke 
(continuous line). 

[0060] The hydrocarbon component of the shape of a straight chain with the low cetane number included in 
fuel oil oxidizes, an intermediate oxide RO is formed, and the reason a pressure rises temporarily when fuel 
injection is performed at a compression stroke early stage, after injecting like drawing 3 is considered that a 
temporary pressure buildup arises with the heat of reaction in that case. Moreover, since the above- 
mentioned reaction becomes active so that the cetane number of fuel oil is so high that many hydrocarbon 
components with the low cetane number are contained in a fuel, the difference ( drawing 3 , deltaP) of the 
pressure in the usual compression stroke and the peak of the pressure buildup after the fuel injection of a 
compression stroke early stage becomes so large that the cetane number of fuel oil is high. For this reason, 
this differential pressure deltaP can be used as an index showing the cetane number of fuel oil. 
[0061] With this operation gestalt, the combustion room pressure sensor which can detect combustion 
chamber internal pressure in an engine's 1 specific gas column is arranged, during operation of an engine, 
periodically, for cetane number measurement, a little fuel is injected at the early stage of a gas column 



http ://www4. ipdl . ncipi . go .jp/cgi-bin/tran_webcgi_ej j e 



4/10/2006 



JP,2000-257419,A [DETAILED DESCRIPTION] 



Page 12 of 14 



compression stroke, and the peak value of a subsequent pressure buildup is detected. And difference deltaP 
of this peak value and the combustion chamber internal pressure of the coincidence term in the usual 
compression stroke is computed, and the cetane number of a use fuel is presumed. 

[0062] Moreover, with this operation gestalt, a control circuit 30 adjusts the reaction condition in a catalyst 
10 so that the radical of an initial complement may always be generated on a catalyst 10 based on the cetane 
number presumed by the above. For example, when the cetane number of a use fuel is low, the amount of 
generation of the radical on a catalyst falls. For this reason, a control circuit 30 prevents the fall of the 
amount of generation of the radical on a catalyst by increasing the reducing-agent injection quantity from 
the reducing-agent nozzle 23. NOX by change of the description of the reducing agent which this uses 
Decline in the rate of purification is prevented. 

[0063] In addition, the generation rate of the radical in a catalyst 10 becomes so large that whenever 
[ catalyst temperature ] is high. For this reason, when the cetane number of a use fuel is low, you may make 
it raise the exhaust-gas temperature which an engine's load conditions are changed and reaches a catalyst. 
Moreover, the radical generation rate in a catalyst 10 becomes so large that the oxygen density of exhaust air 
is high. For this reason, when the cetane number of a use fuel is low, the fuel oil consumption to an engine is 
reduced and you may make it raise the excess air factor of exhaust air. 

[0064] ** As the 4th carried out the operation gestalt above-mentioned, the amount of generation of the 
radical on a RAP catalyst changes according to whenever [ catalyst temperature ], and an ambient 
atmosphere oxygen density. However, when the RAP catalyst has been arranged to an internal combustion 
engine's flueway, since whenever [ catalyst temperature ], and an ambient atmosphere oxygen density will 
become settled with an exhaust-gas temperature and the excess air factor of exhaust air, if an exhaust-gas 
temperature and an excess air factor change with change of engine operational status etc., according to it, the 
amount of radical formation on a catalyst will change. Moreover, the amount of generation of the radical on 
a catalyst is NOX under exhaust air. It is necessary to adjust according to an amount. 

[0065] Then, while preventing fluctuation of the amount of radical formation by change of an engine service 
condition by changing the reducing-agent conditions of supply to a catalyst according to change of the 
conditions (for example, an exhaust-gas temperature, an excess air factor) which govern the amount of 
radical formation, he is trying to control the amount of radical formation on a catalyst by this operation 
gestalt according to the amount of NOX(s) under exhaust air. Drawing 4 is drawing showing the outline 
configuration of the exhaust emission control device which carries out the 4th operation gestalt of the 
exhaust air purification approach of this operation gestalt. In drawing 4 , the same reference mark as 
drawing 3 shows the same element as the thing of drawing 3 . 

[0066] With this operation gestalt, the oxygen density sensor 3 1 which can measure the oxygen density 
under exhaust air is arranged at the reducing-agent nozzle 23 upstream of a flueway 3. Moreover, NOX 
under the temperature sensor 33 which detects an exhaust-gas temperature in the flueway of the RAP 
catalyst 10 downstream, and exhaust air NOX which detects concentration The sensor 35 is arranged. 
Control circuits 30 are the exhaust-gas temperatures T and NOX inputted from the oxygen density C and 
temperature sensor 33 which are inputted from the oxygen density sensor 31 . NOX inputted from a sensor 
35 Concentration CNOX is supervised for every fixed time amount, and they are the oxygen density C and 
exhaust-gas temperatures T and NOX from last time. Concentration CNOX Variation delta C and delta T 
and deltaCNOX While computing, based on such variation, the injection quantity of the reducing agent from 
the reducing-agent nozzle 23 is controlled. 

[0067] For example, when exhaust air oxygen density variation deltaC is forward, since the amount of 
radical formation on a catalyst 10 is in an increase inclination, a control circuit 30 decreases the reducing- 
agent injection quantity from the reducing-agent nozzle 23 a constant rate every, as long as deltaC is a 
forward value. Moreover, on the contrary, when deltaC is a negative value, since the amount of radical 
formation on a catalyst 10 is decreasing, a control circuit 30 increases the reducing-agent injection quantity 
from the reducing-agent nozzle 23 a constant rate every, as long as deltaC is a negative value. 
[0068] Moreover, when amount of exhaust air temperature changes deltaT is a forward value similarly, the 
amount of radical formation is in an increase inclination, and when deltaT is a negative value, the amount of 
radical formation is decreasing. For this reason, a control circuit 30 decreases the reducing-agent injection 
quantity a constant rate every, as long as the value of deltaT is forward, and as long as it is a negative value, 
it increases the reducing-agent injection quantity a constant rate every. Moreover, NOX Concentration 
variation deltaCNOX When it is a forward value, it is NOX under engine exhaust air. Since it means that 
radicals ran short on the catalyst 10 for the amount having increased etc., it is necessary to increase the 
amount of radical formation on a catalyst 10 as quickly as possible. Then, a control circuit 30 is deltaCNOX 
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about the reducing-agent injection quantity in this case. It is made only for a proportional amount to 
increase. 

[0069] Thus, exhaust air NOX of an exhaust-gas temperature, an exhaust air oxygen density, and the 
catalyst 10 downstream By controlling the reducing-agent injection quantity according to concentration, it 
becomes possible to always generate the radical of optimum dose on a catalyst 10, and is NOX which is not 
purified by lack of a radical. Flowing into the catalyst downstream is prevented, in addition — this operation 
gestalt — exhaust air NOX of the catalyst 10 downstream although control which adjusts the reducing-agent 
injection quantity according to concentration is performed — exhaust air NOX concentration — in addition — 
or exhaust air NOX concentration may detect the radical constituent concentration under exhaust air of the 
catalyst 1 0 downstream (for example, aldehyde concentration), and control which adjusts the reducing-agent 
injection quantity according to radical constituent concentration may be performed. That is, the amount of 
radicals on a catalyst is NOX. If it is in the inclination which run short to an amount, the amount of the 
radical component which flows into the catalyst downstream will decrease. For this reason, when the radical 
constituent concentration of catalyst 10 downstream exhaust air decreases, it becomes possible to always 
generate the radical of optimum dose on a catalyst 10 also by performing control which increases the 
reducing-agent injection quantity. 

[0070] ** The 5th operation gestalt drawing 5 is drawing explaining the outline configuration of the exhaust 
emission control device which carries out the 5th operation gestalt of the exhaust air purification approach 
of this invention. In drawing 5 , the same reference mark as drawing 2 shows the same element. Also in this 
operation gestalt, the exhaust air purification catalyst 10 which consists of the same RAP catalyst as drawing 
2 is arranged on an engine's 1 flueway 3. However, the point that another RAP catalyst (upstream exhaust 
air purification catalyst) 1 5 is arranged is different from the flueway 3 of the downstream of the reducing- 
agent nozzle 23 by the upstream of the exhaust air purification catalyst 10 with this operation gestalt. 
[0071] Oxidation components, such as Pt and Pd, are supported like the exhaust air purification catalyst 10 
(downstream exhaust air purification catalyst), and the upstream exhaust air purification catalyst 1 5 of this 
operation gestalt can produce the low-temperature-oxidation reaction of a reducing agent like the 
downstream exhaust air purification catalyst 10. However, the upstream exhaust air purification catalyst 1 5 
of this operation gestalt is using support, such as an alumina, and the point of not having the function which 
adsorbs the supplied reducing agent and is held is different from the downstream exhaust air purification 
catalyst 10. Moreover, the amount of support of oxidation components, such as Pt of the upstream exhaust 
air purification catalyst 15 and Pd, is made fewer than the downstream exhaust air purification catalyst 15, 
and the oxidation capacity of the upstream exhaust air purification catalyst 1 5 is small from the oxidation 
capacity of the downstream exhaust air purification catalyst 10. 

[0072] Also in this operation gestalt, Diesel engine 1 is operated with a comparatively low excess air factor 
(about [ for example, ] 1 .6), and catalysts 10 and 1 5 are arranged in the location where the exhaust-gas 
temperature which reaches during engine operation at a catalyst does not exceed the upper limit temperature 
which the low-temperature-oxidation reaction of a reducing agent produces in catalysts 10 and 15. Also in 
this operation gestalt, a liquid-like reducing agent (diesel fuel oil) is injected from the reducing-agent nozzle 
23 of the reducing-agent feeder 20 during engine operation. The injected reducing agent is NOX under 
exhaust air by the radical which produced the low-temperature-oxidation reaction on the upstream exhaust 
air purification catalyst 15, and was generated on the catalyst. Reduction purification is carried out. With 
this operation gestalt, the amount of catalyst components is set up so that the oxidation capacity of the 
upstream exhaust air purification catalyst 15 may become small compared with the downstream exhaust air 
purification catalyst 10. As mentioned above, in order for a low- temperature-oxidation reaction to generate a 
radical continuously on a catalyst, the smaller one of the oxidation capacity of a catalyst is desirable. For 
this reason, on the low upstream exhaust air purification catalyst 15 of oxidization capacity, a radical is 
generated continuously and the rate of purification of NOX becomes high. 

[0073] However, it is NOX by having set up small the oxidation capacity of the upstream exhaust air 
purification catalyst 1 5 with this operation gestalt. Since the oxidation capacity of what can raise the rate of 
purification is small, with the upstream exhaust air purification catalyst 15, the amount of the reducing agent 
which passes a catalyst 15, without oxidizing among the supplied reducing agents will increase, if what has 
the same hydrocarbon adsorption capacity force as the downstream exhaust air purification catalyst 10 as an 
upstream exhaust air purification catalyst 1 5 is used, although this problem will be prevented to some extent, 
since some hydrocarbons flow into the downstream also in such a case — exhaust air — there is a possibility 
that aggravation of description may arise. 

[0074] So, with this operation gestalt, without giving the adsorption capacity force of a hydrocarbon to the 
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upstream exhaust air purification catalyst 15, an unreacted hydrocarbon purifies exhaust air according to the 
exhaust air purification catalyst 10 prepared in the downstream, as the whole quantity flows into the 
downstream. That is, it flows into the downstream exhaust air purification catalyst 1 0 with this operation 
gestalt, without comparatively a lot of hydrocarbons reacting with the upstream exhaust air purification 
catalyst 15. The hydrocarbon which reached the downstream exhaust air purification catalyst 10 since the 
temperature oxygen conditions which a low-temperature-oxidation reaction produces also in the 
downstream exhaust air purification catalyst 10 were satisfied with this operation gestalt is NOX under 
exhaust air with which it was converted into the radical and a part was not purified with the upstream 
exhaust air purification catalyst 15. It returns. Moreover, a part oxidizes on the large downstream exhaust air 
purification catalyst 10 of oxidation capacity among the remaining parts of a hydrocarbon, and adsorption 
maintenance of the hydrocarbon which does not oxidize is carried out at the downstream exhaust air 
purification catalyst 10. For this reason, at this operation gestalt, it is NOX. While raising the rate of 
purification further, it is possible to prevent atmospheric-air emission of an unreacted hydrocarbon nearly 
completely. 
[0075] 

[Effect of the Invention] It is high NOX, without performing actuation of adjusting the exhaust air air-fuel 
ratio which flows into a catalyst to a rich air- fuel ratio according to invention given in each claim. The 
common effectiveness of becoming possible to attain purification effectiveness is done so. 

[Translation done.] 
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jafJ#HMTK:tol,»-C<>NO» ©it5C^b^<SriifiS-r 
so Sfl©Slc.r§ttie5S (7^*) *^3-t*6Ci«:J: 



mnmmm&rzmtrzu&ximit 
mmmcomtam < a r o s^j<d&&#£ d 5 

Ktt «7cJW©»* J: 0 & £ c £ ifi'im t tt 

[0018] »3W»6CCE«W)»W*cj:titf % ii?sBI*3*« 

[0019] c©l«r«H3Wte»or»a3W»«iWt 
^IccH^-r^cbgfm^b^^g^i^T^o Sfm# 
< b»H»<DSS^i&SHfbSie*^ & 5 mmic A * <h (ftfe 
$^/cS^fti»a^b«^r^bL<gSKIbJ5J£^ 

[0020] m^ttmnNo. ^^ogp^gfm^ib 

Z>m*. no, ^5^*;ucc<fc0SW«:^b?n^^, 

**Wrttj|^±#r^ffl<DfifiMfbSJS^D 

[0 02 1] m^mi iclB4£cD^tcJ:n«, fulfil 
^b^^a^^/c^N'^^^A^Mii^i^i irfi^ 

ser * *> m jfzm 5 £ tc itm?m 6 cct B«s<D?g mm<om 
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^r«gfm^{bM^«a^^fc(j^^^^A^^i^ 

[0 02 2] m*m 8 ece«M>»Wc J:*itf . StcWD 

OC^Tn^ 1 ^tcl£iScDrt^racD9fm^{b^^S« 
«^^«I^Wfc?f^n^. C<Dtc#>. NO, <b<7>SJ£tt 

<t 0 ^ n/c ^ t?#Mfiw&E $ tinm±ic ti«<c^5» 

[002 3] »$Q9 CCE«©»9BtCctfttf . buIB^tu 

mtjjm&mmztiz. t^^, is^9ccfB$g<D^ 

[0024] ^Bjn*. ea&r •ssTc^jotttittc j: n 

zt**2>m<Disi t >mm&m7m±Lx&m-§r2>m& 
cc{j. ^z^mvmifmmzmmrzm&tctsL^xm 

z>m<Dmi>mm*W8Tzm£fc&^xfmu&* 

±&2&&J:>>t f cLXi>&i,\ 

[002 5] 1 0 Ccg2«(D»9Bec Jziitf . fuiBSf 

K^^Jc^oiSeccjt or g?rgeSfm^^bfl4JSE^©S7cSij 
^fb^rffi^^?n^ 0 mxmi otctBSgo 

ccr, #»p<o»&i&atLxiz. nmmmm 
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s#^&t>/c#cc*#fb<DNo, ^sraflBecssHuu/ci 
ir&c££f%±r#*. cnec<to. t&B8<E>NO, 

[0 02 6] -flH&g 1 l CCEttoWJitc J:ti« m »c % 

JE*i£C S If £ C £ Oi3Kft±mmMHtllM«EB 
{b«S8S<D&{bfifc*7<£ < «c* J: ^ tt Ltcnmms cc 

[0027] n*m i i icena>mBr». 

±S£ffl0^iBgL/cKYfcSB*©J:bK^3c^^{|*I[^ 2 

£«, fti£Lft:J:9tc. ftHSE±r«j87c»|©fiaM{bSJ£ 
#ifclWJ<5t Dil7C&l<D ^ S/^^^<DlE*3&s— 

c t CC ± 0 i&6SfftCC ^ t?^x^«^jaosm4>oN o, * 
^»»»*Utt«Ubr ^ ^#;utcik& Sti^c<5:«c<T 

©a^ttTSSiiJ^SfSl^fbMJiW:— ttMRffSti. » 
*U ±ffifflJ©S^^bMJ«^Yb$^^^ofc9m* 

cc, ^iit^NO, <D^b^#HKfa±<rSo 

[0 02 8 ] 

[«9K»ntox»] bit. *&w<Dmfojtmic^x 
©no, zmtrzmfmimm&i&mztiz. c<dm 
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£S(a-r*#. tt±<»«c* sfeftTratt 

<D189TCti, ^CDfP^fb^ilK^Jr^/ci?)^^ 
^r^M?^£gf^^bM^ga:ft(CRAP (Radica 
1 Active Process) MHi^CitCfi. 
[0 0 2 9]***, *ftJ«CRAP)W«©NO. ^bfpffl 

cco^riasgir*. RAP»t a^(pt), ^ 
^«^a (Pd) m<Dmmm&ft*^ts%mx!2b k> . 

r ^STcM^feRAP^iLT^ffiT^Ci^pJfig 

oo-c) &.±<Dmm-e&m2tiz 0 sttftaaaaioju 

*S3*i£<t. »^tt«w±r««o. h 2 o. co 2 
*c«»S*i£. ctxtc^ur, R APM«-CttK{tftM« 
«»<OrS14^baKJ:0(ai»fifl[«ffl-cjg7c»| 

7k*©"t>m»{ba*^fl8b c <z>*raraMfc»3&> t^bjc* 
o^s^u (iSHtS) (W^ar^fb F»7^A/ % 

[003 0]t«cb^ RAPmecK^*f*HAT 
"C^fb**R • H (R{J7^fb KS, ^^;L,B^) ifi 

R * H + O, — RO + OH 

itmtw^cnm (p tm ±r, ro-r. ©sstecj: 

OR. (^^iU) &C!ite&2fis 0 
[0 03 1 ] ±ieccj:0^J*l/^^^*^R. (JNO x 
(NO, NO, m iflKtWCcSlCLr, NO, 

R. +NO x ^RO, +N, 

C^tc^O. NO, sWN, Ccj|7c34i&. MiitorSfSMb 
fflff«±©ffl««cfcw&^b**o»<bSJ6fc*5i»r 
*WM^baROtt^jiR3tiri»5^ c©««rtt«j« 
©»<fcffi*^Wc»/c*^3n^4>MMfbftttK*©» 
arF"CH^tcK^b$la«i»K^b«5RO a tetter L*^ 

»£JS3 tittle 
[003 2]±E<OR{t**7 2>*AR. ^r&S-r^S 

«*^tt^ttisamfcsi£i«!orc»*^ fia^ 

fid: o^s < «c*««ro»Ybs«£ brsa-r &c d: 
(SBM{bSi£cctt±i4LfeJ:^ccit'iaK-ffc«j 
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o. %M7cTz>tcit>, iif^No, mtm&mi&tzct 
wczh. c<otctb. RAPfm*£fmmm&i. o 

iCCfcO. RAPMJg±r^Lfcs£{b*^^*7;U£ 

m^xmnwuo, zmiifrii-r &c4*n>jte4ft 
■2.. corns. w&<omiRm7tfimvimm&&Tx-hi 

0, <Dm7tmc^n^tcibm^o, mtmL^ms.x 

WM7iMm-citmnLtcNo x zmjtmt-rztabitfijL 
mam* i . ottTtcffiT^-ifs^^o. gfm©^ 

R A Pflt^UffilrtS^AT^gfao^iaPJ^?: 1 . 0 

tub (Tft*> icmmLtci^xm^ 

©NO, O^^btflUfl^ftSM*****. 
[0033 ] RAPMiS^iiefflbr. Sf^©NO, £ 

^t-r-s/ci&kitt, ( i ) fsm±.x-{&&mit 

Ja£*«feD-5c4. (2) <£&&{tJ5J£K<fcDS! 

ififlfc^y^^sSJnSCi. £D2o<7*&#£ij3§J£ 

£#^(DffiB«:piJ|-r-?>C4#«gl,t,>. «T. Che. 
[0034] ( 1 ) fmUBgkft 

mmLtczsic. Mim<Dm<tt&t>i)sm^vimxte&Mi3 

titcMTtm (mm) imm±xm&Lx 

ifcf&c 4ft< co, moym&mitmttz-iXL*'?. 

fe©*«fei;ft< ft£„ g/ c . RAPfi4J«k:fit|&3n/cg 

7mmm.W(ommv: ft -c t > s 4 ^satufis. ac<^ 
tcn>. &tj:<£bi&umitm&&tkcz>Vimxit&5zffl 

ffl<»m&J:9m<rj:r>Xi,>Z>'j&m&$>Z>. jg(c. &iSI 

{ uxtcMZ. o s uatmmx b^zs* mmtm^M 

ft S 4 L/cMTC^-^tC 5 ^ * JUC$k&3 tit L. 

f>£. mm±xit—nmK.mjbm^&ox7iy^jv 

<D£.fiLifi®itlsXlsit'}. -13. ®&Ltcm7ffl&-m 

1, c 7 iP*;W{CtegS 3 ft -5 4 — KJC £S<D ^ * JVtfitm 

SiTitow-r(t^< no, ©MTcK&fflSh&a^/da 

»ft ?s?ft JU£gM4><z>ra£K£ls-cfl;jt Slat U * 
*>. cv>1ctb. =7isi3)\&J83£L. Tft:b*sffiSgHbS 
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£L/ftt>tKSg#£G. NO, *^b^"*C 4#-C#ft 

i>. fit^r. ^as«{6?s^bSi&©jiSAitb©Wfi£ 
< ft s^ig 4 -r 

[0 03 5] -Tftfc^. ±ie*^NO, ^b©/c*©R 
A PftHSEMJSagtt . 'ptt < £ fc®<bll!$sK#©?&tt{b 

io -rz>timj£ft-PM7tffl<ommic<}:^xi>mtc^x < s 

m«. gte£S^J4orfi^-r.2>J©£«cw:#)i 
7 0-C#TI!BaK4ft.&„ 

[0 03 6] S/c. ±ieiSe^©±ECC-Pi,ir«. ft* 

js©K{btg^*ii^u{i<b-®< ^cs«isj*i* •) . mtmii 
tm^nm^mti>msiatis. < ft *) . K{bt6^*i<g 

iSt^^bM«8^ii}#$-a-.5J«^K:fc. (5]B#tc^M^fiS 

^ («a|x.«Di>^A (Rh) ) ^K{b«1^4<!:<>{Cji^ 
3-&SC<»:K:J:0 ±S5iSg^©±Kg «<TiCiis 
20 i3jfit-e*s„ 

[0037] tt£t>%. MKt&mi$.ftzmittmicm%. 

tffliSlfSC i w:<t 0 Kfbft*«^cr>m{b^*^7c 

Lxcomitmtntisuommxhtmm^ < ^-s. ^ 

«c. ^b^jeuS^cCck^Kfbfig^iMTcMjS^KJ:^ 
St£ #6* 4 ^{itiiD^K: fj: S J: ^ ^fi<D^^ bfe^l^ 4 
ilTcWg^ 4 £84agtc!a}3 3 -if ^ 4 ffia^fbStt*^ 

c€»±RSjga^*<^-r-2>c4*spifig4^c-s. mz. 
it. pt. Pds?©^bS4^^©*^a^3-a-/iiia^ 
30 icinm&m. (soot) vi±xtt<&&mimmx£.c 
pt. Pdm<Dmitmmtti>t,c dv^a 

(Rh) ^CDil7cM«5^»^ffl^3-lf^C4tcJ;<3<gia 
^bSIc.©±KSg« 4 3 0 'Cm&* X_t&? 

[o 03 8 ] ee-7-c. no, mt<otctf)(oRAPmm<D 
temummmim i7o-c-ft4 3o -ens 4 & s . 
( 2 ) gtm©^^ia*j* 

tbiatmmv&mttez. c©/t«?>. RAPS4«i«g^ 

(D^smmmt. 1 . 0 «±4 & r>x\.>2>&&#$>2>. 
[0039] -fs. i&um{mfc<Dixfcmmmm.tp<o 
K*iss^m>«4'i^<^^,. c<Dtcn>. mnwmm 
m&*m&icis < & -5 4 sfS3SS©ii^<D/c»«:«*& 3 
n/c^Tc^-^c^y^^tcfe^^n-cL^o. ays 
ias*^^is^4i5isccit^fi«)tc c 

4*l-C*ft<ft.5PggI*^G.5». C<Dtctb. mm.<D£M 

'mmit 1 . 0 iu±<Dtt%.<D&micibz>c iMii ^ 
50 ^{c«t-,rts:<b-r-5*^ pt. Pdimn^atcRA 
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ptmx\znm<D&§&^Tmm& 1 . o - 1 . 7<om 
[0 040] iisr. -r a — \ffrmm<Dm^ici*mm$<D 

( 3 ) STC^fe^ff 

±j&Ltc£5(rC % NO, £^^r&{LT*/c^as« 
J®EiISrSMWCcM^®±tc ^ ^#;U bit£tt -6 c 

[0 0 4 1 ] _ttECD<fc*>K:. RAPM^T'gtm*ONO 
( 1 ) f8$&SS£, «*&T^il^JcD^t(±-C^0. 

i 7 o -c-4 3 o -o icmm 
[0042] ( 2 ) mncD^Mmmm*: i . ow_l<tx 

12 ( 1 ) fr*> (3) O^^«/c-rc<hCCj;0NO, <D 
[ 0 0 4 3 ] (Dm 1 <D*Sti^ 

scfoor, 3m*5«*tg^ ^^ojS^F^^n^SF 40 

SUISS, 1 0 3 KIEg $ ft fc^T 5RAP 
[0044] JBTSWflfefcRHtt, tf>?\ flnBE*>*« 

(omsMTtmm^mz 1 «^2 i^6«*S£ti£ 

S7cfi»J4ftB«l 0±ffigijO^3l8f3rttciSI4-r^§7n 
MsX)\,2 3<L£{§;LTt,>£„ B 1 CC 2 5 T^CDi*, 
JnEE«l&«2 1 ^6^X;U2 3 CC«ie3liSfi7cS9coa 
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0££T&y«i 0(csfl*r*J:5«:«aii 0CcJ5SL/c 

[004 5] *»Stifflf^R APMt «A 
tt. fi4(Pt). a ( P d ) 90MfcjfeH8i£ 

&&&nna*5<<b (m^zsms?) eci§j#bfc 

«»«W2S«ia3B**« 1 . 0-1. 7<DBHCctt^J:^ 

Mil OAPrcc«auaKtt«|ft3ti*a5cJW©»jS 

1 7 0-C) <fc9«<* MKl 0<DH{fc«JKfiE» 
cDr£ttib?aS (m«3 0 0 fl CSK) «fc9£l\ ttJS 1 
0 ±r jSS»J<Dffiffi«fl^j&&s£ D S SS® Htc * <t 

5tc«i i o & Aflmn«^«^«^su^s^o 

[0 04 6] xmrnmrnviz. 7^ D 3>fa-^ 
©WiapKa 3 o 6c j: o mwn 2 5 <DP§g£pgp-r & c <t 

tcj:0. ^XjU2 3^6ta«-r^M7c§c](DiSfi^^J®U 

^X;U2 3^6SW$ti/cjl7C^J«?g«O^^MiSl 0 
KiHMU MMtl 0±-CJt®W«^*>Cc^-r^. ±» 

[0 047] ^rfe, yX;b2 3 3&>60S7c«UOiB««. 

[0 048] */c. *S|t6JBS8-CttP t > P d^co^{t 
[0 04 9] ©m2©jaBgJB 
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8*ah ( xmbjexvit? 4 - -tr ;uah > 1 <o8timm 
i zisztcmTtm&ismwxihz. m 

[005 1 ] *!OBBJfrci*. AH 1 tttttt <mi£ * 

> x > &t £ ^ 6«B*e*»fp3Wf*>n 

ffiiaiKS3 0 « AH I <E)x>l»*-#*PASnfc 
Ci^f^i/ «ttxrtf>:/4 3£f£ai&o-tx7 
1 ^f>gfmil?S3*«:xr^tt^*r^. COx 

rct<£9#^ui&§3cuj, e^si o^iior^n^^m 

£/t. |5]B$CC$fJ®[iI^3 0\ZWm$2 5£ 
^LTil5c5UyX;U2 3^68S*4tt^iSSiT^ 0 

xfrho^rmmt m jcSfl -/ 2 3 a> 6 ©«s wet* 

«(fofc»T«|l CCt, IBHitiMtt 

^f^^FHtt. yX;U2 3^^>^$*i/cj^3f4ffitCcf:D 

[0 05 2 ] c ticc J: 0 . Jtttt 1 0*ffi^*3&J«7SWr 

7= y — fe*;UAH 1 ttfflSJ: 0 fcffic>2««JW* 

6fifl[) TSKSti-SxfcSCcAHl © 

SfEBScctt&l 0(ci«JSr^S^aS^Hu^b/c{Sig» 

[ 0 0 5 3 ] ah 1 &tenLxmz<Dm$&&im 1 0 «c 

£BS*-&J:5K:ft£<t. ftttti 0 6Mai»*±»U mi£ 

mki o<o±*BB*ar>fca5a« <nmtt> **» 
<t*i«6ts. *3t. ah 1 <D9m<D£mm*miz 1 . 
eiKicftoti^/cft, nm 1 o<oias3&sfiaK<ts 

KK>. MSlOiftrPt, Pd^(D^j5#3IEK£ 
/£ L tc 7 5* * ibaWft* $ tt*BaWE#3iffi*i ^ ^"CH 
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:bJi*J:5Ccfr£ 0 C<D5i?XMZntm.tp<DNO* 

10 [0054] ccotcdb. xmMJ&mxiz&m&fenbLtc 

tc^^^^tcLri^ 0 AH«iS!rt£<DyX;U2 3rt>6><D 

nfcttss#«t&-r 3 cfc 5 cc ft s . 
20 [0 0 5 5 ] c©J:9ec % ftBgi oai^7^*^ 

[00 56] ®«3<D%tt^S 

[0057] z<Dtc&>. m-<D&frxm5cmzm&ux 

40 l^iAH 1 <D&m± UXiz$>ffi<D&i,>i><D&1£ML 
fcr, #jBS»«Ttt, AHioj^J^rtff^;^^^ 

[0 05 8] ^r, j^^rtEE^^Jr^^ffl^O-tr^ 

50 imicfik-rmx&z. m3( f c^xE.mnmx{t^x h 
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><D±#K J: 0 timmftK*>&±& L . EEtB!T«JbJE * 

«c<t 0 ±5E*(*ifir **^BE*ttSUfcJf"r H 3 «c 
iftr J: *> (c ttma^m S tiZ £ "CJiBEffltf S€c*y» & j& 

[0059] ?a ~V)\>m^\zmmm&m<*nm& 

EEffiK <fc *S@LfclMHd>& < j&^rt£^coSg#fi< 
&*4cD#*i&gtc£fJji It c>fri>ta&E38ff fi^#3fc:«* 

U ^K(C(«£}|fTB$)n (Wittf, S3. B«5) (C4> 

S^j^^uii*-r^<tS3 ec^g«r^ri ^«c«si«EE 

*4tt*tc^$ns^^>ffi©fit^^t«C!)^b*|R^^ 

^©jBS«*f^©EE*±^(Dfc:--^<tcD^ (S3. A 
P) «*K*4tt(0-b^>ffli*SiBCiS^#<3Qr-S. CO/c 

co o 6 i j *w»&«-ctt % mm 1 cd^scd^mjk:** 

±M<D\l flt k CCDb'-^fifijS 

*©EE»if acc*jw z>mmm<Di&8mftEEjj t cd^a p 

^ ^MMli o±r^£ft£j:5ct&y!g l o octet* 
SEJ££#*r3BSp-r*. WiU*. <^*^cD^*>ffi# 
fit >*§^(C ^gtSLhr ^ 5x^7 ^CD^S^fiTT & . 
C©/ce*>. 3«[o]&g3 01*. jSTcSO-zX^ 3*»6CD® 4C 

^©t£tftf)^btCJ:£NO, ^{b^coffiT#Kjt3tt 
[0063] ttte. ftBKl 0r*(O^^^^c7)^Siig« 
£ >fifi^fii ii^tc tttgW<D:ti#^#£^{b £ ttSJ 
ftMgi or<D7i>#;u£j£jig{*, gF^cD^ig 
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[0064 ] ©^4 <OSBS6JgJS 

Drg4«±r'CD7^^;^^a^{bLrb^^ 0 £ 

fc. feBS±*TC7)^^^;KD^S«gF^*<7)NO x MCC 

[0066] *HS6®SR*r». ^mil^3(Dii^JvX 
^2 3±^fflfJ^ttgF«*<D^«g^i+«iJpJfiB/j:g^ffi 
g^>1f 3 1 ^ffig^^irc^ 0 */c. RAPM10 
T*flHO»SUiB«C tigfM^g^r^Ui-r £r§gHr 3 
3R^SFM*CDNO, attSr*a-rSNO, *>V-3 5 
*«ja3tiri^. *>JIW[h!5§3 0«^m?gg-fe>-^3 1 
*»6A;ftT&^?ggC v SS-fe>^3 3^6A^*r-2> 
Sf^^agT^NOx -b>tf3 5^^1-^NO, r£ 

c, sfaaar, no, asscNo, ©^{biiAc. a 

T. ACNO, ^ttJT^ii^CC. cn^cD^bfi^C 
S^C^T^7cS?I-/X;b2 3^6<DM7cS"JcDiSWS^S0{ap 

[0067] »«B»araflJ|AC3WjE<D« 
-&ftc»««l 0±-CCD^^^7^^S(3:iiA<SfS]tC^)5 
Zcdt>$fJ®lElK3 OtJ. AC^iEcDffir^^PigO^Tn^J^ 
X;U2 3 7^6cDil^i@^S^:— ^M-ToiJgt^^-tf ^> c 

£tc s»«cAC3&sfiofflr*-5Jii^6ctt«Mii o±r 

«AC^©CDfiir^>^RgOM7C^J^X;U2 3 7^e>CDM7c 
[0 068] eiaccgJ«ta^!jb«AT*5iE<Dffl 

<D/c#>, $11^883 0{JATCDffi*SiE"C^)^PEOS7cSiJ 

SACNO, *5jE©filr*4»^CC«. S^gFM*cDN 
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c<om^^tmm^3 o \tmyvmmmm^ ac no, 
Kit *> s/c » tt*-r * £ 5 t * c 

[0 069] cco^^tc, gfmsSigfms^SS. 14 
OTffifflJcDgtelNO, ^Kj£cr^^J«t«£ 

Keener jKaopRwaiBBp-rswa^tf or tfi 

i> 0 T &*>o, MSI±r(07^*;H^NO x »c»i, 

r ^fjst 5 raft «c & £ <l Mmri&mic asa r & ;u 
^^t3)if&^mm^btcm^[tm^mmmm^m 20 

^cT s«l»*tf 5 c £ cct o r fcfcBi 1 0 icc^^c^fi 

m 5 t*ffi©» 5 (omsmm^mmt 

zmm.mtmm<Dmmmf&zmw?zmxihz> 0 astc 

*Jt>r. H2&H— Q#JH«F#ttBI»acR**^orc» 
^JfiJB«tc*jl>rfc. «Ml<E>SE«iiB3±ectt 

0 (D±mmx?M7T&\ y X;U 2 3 cOT8fc»J<3DSt«illS 3 K 30 
[0071] 44IM«flm±ifeinMUMUm 1 5 

miot mmic sxsijofijaMf tsj£*^ c * c <t # pj 

t£r&£ 0 fsu *^m®<D±S£WJgfm^^t«iSi 5 
«r;u = ^^comi*^ffifflbrfeO. {JM£;ift/c»5SW 
ff»r*«SB«wuri^i\^Ti*flB»a» 
ft««i o£«iori>5. ±mmmm><mm 40 

1 sop t . p am<Dmitf&^(otmm{tTmm^ 

fttMR 1 5 J: 0 £ nr *>9 . ii&SMSMli^t^ 1 
fbZ < ttort**. 

[0 0 7 2 ] #ISttJK«(cfcl>rfc % 7W — feVI/«H 1 
»ib*Sffl9fii^«iajB* <WA«l . 6Sff) riPES 
ftHKl 0, 1 5««H3lg^tcg4«KfiMT^>^ 
10, 15 cc4cJt^r^7c^j(D{StaS{bj®f^ 
£0&±®sig£®x&t>{igK^3ftri>£. 
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raarct*. ±mmnmmmm\ 5©»t«*«-F» 

flHBJ«i*f bMSS 1 0 ctt^r/j^ < & 5 ccfcj>j&&# 
fbSl^Cc^^^^K^^^^^^ST^/c^tc«. ftk 
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